African relevance {#s0005}
=================

•In the African context traumatic spinal cord injuries predominantly affect young men.•The majority of victims suffer severe injuries with little chance of recovery.•Improving prehospital care and rehabilitation services are imperative.

Introduction {#s0010}
============

Traumatic spinal cord injuries (TSCI) can have catastrophic lifelong psychological and physical consequences.[@b0005] Despite improvements in prehospital and emergency care, they remain a source of morbidity and mortality worldwide.[@b0010] The burden of spinal pathology in sub-Saharan Africa, and particularly in Ethiopia, is largely unknown.[@b0015]

Traumatic spinal cord injuries affect not only the victims of the injury, but also the victim's caretakers, families, communities, and society in general. The impact is even greater in developing countries like Ethiopia, where rehabilitation services for patients with TSCI services are virtually non-existent. Most TSCI victims are discharged from the hospital without receiving any intervention because they can afford neither the appropriate procedures nor rehabilitation services in private sectors.

Prehospital emergency medical care is in its infancy in Ethiopia. As a result, most TSCI victims are brought to the hospital by their caretakers or police officers from injury sites without receiving any prehospital care. Additionally, most Ethiopian TSCI patients have delayed presentations to the hospital, increasing the likelihood of developing complications of their injuries.[@b0035], [@b0040]

The primary objective of this study is to describe the demographics and injury characteristics of TSCI victims presenting to the Adult Emergency Centre of Tikur Anbessa Specialised Hospital, Addis Ababa, the tertiary referral centre for emergency care in Ethiopia. The secondary objective is to describe the current emergency centre (EC) management of these patients. These results are crucial for developing targeted TSCI prevention strategies.[@b0020] They also allow us to delineate gaps in the emergency care of these patients and highlight the importance of expanding and improving prehospital care and rehabilitation services in Ethiopia.[@b0015]

Methods {#s0015}
=======

Ethiopia is a country of 94 million people in East Africa. It is ranked 173 out of 187 on the UN Human Development Index, signifying a low level of development. Tikur Anbessa Specialised Hospital (TASH) is located in the nation's capital, Addis Ababa, and is the largest teaching hospital and tertiary referral centre in the country. It is home to Ethiopia's only emergency medicine and neurosurgery residency programmes. TASH has over 700 hospital beds and treats approximate 18,000 patients per year in its Adult Emergency Centre, the majority of whom are referred from other healthcare centres and hospitals around the country. TASH is one of only three public hospitals providing neurosurgical services in Ethiopia.

Despite its essential role, the hospital suffers from significant resource constraints, which limit surgical and radiological capacity. TASH's neurosurgery residency programme was in its infancy, with few faculty members at the time of this study. There were only 25 hospital beds dedicated to inpatient neurosurgical care. The hospital relies on donations for surgical materials and instruments necessary for spinal fixation, so they were not always readily available. Throughout the duration of this study, CT and MRI imaging were not consistently available onsite. Instead, plain X-rays were routinely used for initial screening studies.

We conducted a prospective cross-sectional study over 5.5 months between October 1, 2013 and March 15, 2014. Patients presenting to the Adult Emergency Centre at TASH with a clinical history of trauma and neurologic deficits were identified during triage and included in the study. Patients were excluded if they were younger than 14 years or had a Glasgow Coma Score less than 15, concomitant head injuries, or significant comorbid medical conditions such as malignancy. Patients were also excluded if their clinical record was missing key data elements such as injury mechanism, severity, or complications. For each patient, information about demographics, injury event, prehospital care, clinical presentation, and emergency centre management was collected using a standardised questionnaire. Data were entered and analysed descriptively using SPSS version 20.

Ethical clearance was obtained from the Department of Emergency Medicine, Addis Ababa, Ethiopia. The research was conducted as part of the training in a postgraduate Emergency Medicine programme. Oral consent was obtained from the participants or their legal guardians. Confidentiality was maintained during data collection and afterwards.

Results {#s0020}
=======

A total of 88 patients with TSCI were identified during the study period. Four TSCI victims were excluded because of incomplete data, leaving 84 for analysis.

Of the 84 included TSCI victims, 72 were male (85.7%), making the male:female ratio 6:1 ([Table 1](#t0005){ref-type="table"}). The mean age at presentation was 33 (SD 13.8). Regarding their occupations, most TSCI victims were farmers (*n* = 30, 36.1%) or daily labourers (*n* = 11, 13.3%) ([Fig. 1](#f0005){ref-type="fig"}).Table 1Age versus gender distribution of patients with traumatic spinal cord injuries in Tikur Anbessa Hospital, September 2014, Addis Ababa, Ethiopia.Age (years)MaleFemaleTotal*n* (%)*n* (%)14--2315 (17.9)5 (6.0)20 (23.8)24--3325 (29.8)4 (4.8)29 (34.5)34--4314 (16.7)1 (1.2)15 (17.9)44--5311 (13.1)2 (2.4)13 (15.5)54--634 (4.8)04 (4.8)⩾643 (3.6)03 (3.6)Total72 (85.9)12 (14.4)84 (100)[^1]Figure 1Occupations of patients with traumatic spinal cord injuries presenting to the Adult Emergency Centre at Tikur Anbessa Specialised Hospital.

Patients with traumatic spinal cord injuries were referred to Tikur Anbessa Specialised Hospital from all over Ethiopia, with only 5 patients (6%) coming directly to the Adult Emergency Centre without being treated elsewhere first. The majority (53.6%) lived less than a six hour drive from the hospital. However, only 13 patients (15.5%) came to the hospital within six hours of sustaining their injuries, and the median time to presentation was 36 h (IQR 12--72 h)*.* Over half of patients who presented over 6 h after injury (56.9%) reported that the referring hospitals did not refer them early, while 11.8% were delayed because of lack of transportation, and 9.8% were delayed by the desire to collect money prior to visiting a hospital.

The most common mechanisms of injury were motor vehicle injuries (36.9%) and falls from a height of greater than or equal to two metres (31%). Nine patients (10.7%) were injured by livestock, specifically oxen ([Fig. 2](#f0010){ref-type="fig"}). Work-related injuries occurred in 34.5% of patients.Figure 2Mechanisms of injury among patients with traumatic spinal cord injury presenting to the Adult Emergency Centre at Tikur Anbessa Specialised Hospital.

The cervical spine was the most commonly injured body region (47.6%), and complete spinal cord injuries (ASIA class A) were very common (*n* = 34, 40.5%) ([Table 2](#t0010){ref-type="table"}). Many of the patients had concomitant injuries to other body systems (*n* = 37, 44%) most commonly extremity injuries (16.7%).Table 2Clinical profiles of patients with traumatic spinal cord injuries presenting to Tikur Anbessa Specialised Hospital, September 2014, Addis Ababa, Ethiopia (*n* = 84).Degree of severity using ASIATotal *n* (%)ABCDELevel of injuryCervical131056640 (47.6)Thoracic12220016 (19.0)Lumbar8344625 (29.8)Thoracolumbar010012 (2.4)Cervical and thoracic100001 (1.2)  Immobilised prior to arrival to Tikur AnbessaYes5534219 (22.6)No2911861165 (77.4)[^2]

Out of the 84 patients with TSCI, 65 (77.4%) did not undergo spinal cord immobilisation prior to arrival at the hospital. Six patients had already developed secondary complications at the time of arrival, including three with pneumonia (3.6%), two with pressure sores (2.4%), and one with a urinary tract infection (1.2%).

Sixty-one patients (72.6%) were the financial providers for their families prior to injury, with a mean of five people depending on them (SD 5.13). Eight patients (9.5%) had no one to care for them after discharge.

The mean length of stay in the Adult Emergency Centre was 4.8 days (SD 3.04). Fifty patients (59.5%) stayed in the Adult Emergency Centre for more than 72 h. Sixty patients (71.4%) did not receive at least one essential component of TSCI care including analgesia, DVT prophylaxis, or immobilisation during their stay in the Adult Emergency Centre.

Overall, 37 patients (44%) were discharged home, 36 (42.9%) were admitted to the inpatient ward and nine patients (10.7%) were referred to other institutions. Two patients (2.4%) died in the Emergency Centre from respiratory failure. Fourteen patients were discharged home from the Emergency Centre because an inpatient ward bed was unavailable at TASH and they could not afford admission at a private hospital.

Discussion {#s0025}
==========

TSCI is a common type of injury that can have devastating consequences for individuals and their communities. Similar studies conducted in United States, Norway, Nigeria, Senegal, Sierra Leone and other parts of the world show that TSCI predominantly affects the youngest and the most productive age groups in the community.[@b0005], [@b0050], [@b0055], [@b0060], [@b0065], [@b0070], [@b0075], [@b0080], [@b0085] The mean age of presentation in our study was similar to that reported in Senegal (36.1 years) and Nigeria (30 years in the Plateau State and 36.13 years in the Southeast region). The male to female ratio of 6:1 in our study is slightly lower than was reported in Nigeria's Plateau State (10:1) and higher than reported in southeast Nigeria (4.3:1). Further, the large number of young men with TSCIs in our hospital reflects the high prevalence of workplace injuries, since young men tend to endure more risky working conditions. In our study, 92.5% of our patients were younger than 60 years, reflecting the low average age in Ethiopia, where the average life expectancy is 62. In Ethiopia, many people do not know their exact age, and often underestimate it.

Although the majority of our patients (53.6%) lived within a six hour drive from TASH, few came to the hospital within 6 h of sustaining their injuries (15.5%). Educating referring hospitals about the importance of timely transfer to specialised centres can result in earlier evaluation, and possibly earlier treatment and better outcomes. It would be best for patient care if referring centres transferred patients only after discussing their care with TASH's neurosurgical service to ensure appropriate stabilisation and safe transport, and to verify that the necessary resources for specialty care are available at TASH.

The most common mechanisms of injury in this study were motor vehicle injuries and falls. Factors contributing to the prevalence of motor vehicle injuries include the increasing usage of motor vehicles for transportation, a large number of old motor vehicles without modern safety features on the road, inadequate traffic regulations and poor road traffic infrastructure. Farming-related injuries involving livestock accounted for one tenth of TSCIs, and constitute a unique feature of our patient population. These typically occurred when farmers were pushed over by an ox, had an ox fall on them, or were thrown into a ditch by an ox. Over a third of our patients had work-related injuries, but most did not have insurance to pay for their healthcare expenses.

The majority of the patients had cervical spine injuries, followed by lumbar and thoracic spine injuries. This is similar to the pattern of injuries reported in Iran, Zimbabwe, Nigeria, Senegal, and other developing countries.[@b0025], [@b0030], [@b0090] As in other sub-Saharan African studies, complete spinal cord injuries were common in our study (40.5%). This rate is slightly lower than the one reported in Southeast Nigeria (47.06%) and higher than the one reported in Senegal (36.4%). Even though majority of our patients (94%) were referred from other hospitals, 77.4% did not undergo spinal cord immobilisation prior to arrival in the Adult Emergency Centre.

Many patients left without being admitted to hospital. This is distressing, and reflects a lack of capacity even at this referral level. Furthermore, many patients stayed in the Adult Emergency Centre for several days without receiving adequate care. This is an important focus for quality improvement work, both educating healthcare workers about appropriate care for TSCI victims, and ensuring that early and ongoing neurosurgical care is available both in the Adult Emergency Centre and inpatient wards. Finally, these shortcomings highlight the need for increased training opportunities for emergency medicine professionals in Ethiopia.

The emergency centre is not an ideal environment to provide ongoing care, or for victims' families to receive teaching and support. While efforts must be made at the prehospital level to get patients to the EC in a timely fashion, overcrowding in the EC is also a major threat to effective patient care. The EC does not have the staffing or resources to provide appropriate ongoing care for TSCI patients. The fact that the average EC length of stay for these critically injured patients was five days is a serious concern, since early intervention and rehabilitation are crucial to optimise TSCI victims' recovery.

Our study is valuable in identifying vulnerable populations and describing the severity and the mechanisms of TSCI treated in this setting. This study does have some limitations that impact its generalisability. It was conducted over a short period of time at a single institution. Because it was conducted at a neurosurgical referral centre, it likely selected for patients with more serious injuries and neurologic deficits. It did not include patients who did not seek medical care or who were not transferred from a primary health centre, who were more likely to have stable fractures and partial spinal cord injuries. It also did not include patients who died at the scene or during transfer, or who had a GCS \<15. As such, it likely underestimates the burden of TSCI and the barriers to effective care in our setting. Further multicentred studies would help to describe the true scope of TSCI treated in Ethiopia.

In a very short time at a single centre, we captured data on 84 patients with serious TSCIs, representing hundreds of disability-adjusted life years lost to the injury and a large burden on families that relied on the TSCI victims to contribute to their economic security. Many of these injuries are preventable. Primary prevention, including road traffic safety, workplace safety, and improved and modernised farming conditions, is essential to reduce the burden of TSCI in Ethiopia.[@b0045] Increased attention to these injuries on a policy level is needed. Since delayed presentation and inadequate prehospital and prereferral care may contribute to poor outcomes, improving prehospital prereferral care systems are important goals for quality improvement efforts. Furthermore, Ethiopia needs additional emergency medicine, neurosurgical, and rehabilitation capacity as well as increased access to cross-sectional imaging to care for TSCI patients effectively.

Traumatic spinal cord injury is a devastating injury that affects the most productive age groups in our society, with many victims suffering severe injuries with little chance of recovery. Both injury prevention strategies addressing road traffic safety and workplace safety, and quality improvement efforts focusing on prehospital, emergency department, neurosurgical and rehabilitation care are essential to mitigate the personal and societal burdens of traumatic spinal cord injury in Ethiopia.
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The results of the research have been presented to the health professionals that are currently working in the emergency centre. It will also be submitted to the Ethiopian Federal Ministry of Health.
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[^1]: Totals may not add to 100% due to rounding.

[^2]: ASIA, American Spinal Association classification.
